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(57) Abstract: The invention concerns a 
device comprising at least a fixed element 
(2), secured to a vertebra, at least a mobile 
element (10), capable of moving relative to 
the or each fixed element, and at least an 
intermediate element (22) for articulating the 
mobile element relative to the fixed element. 
The intermediate element (22) is received in an 
internal volume of the mobile element (10), and 
the fixed element (2) is received at least partly 
in an internal volume (26) of the intermediate 
element (22). Means are provided for securing, 
at least in translation, said intermediate element 
(22) to the fixed element (2), comprising the 
periphery of the substantially rigid outlet of the 
internal volume of the intermediate element. 

(57) Abr£ge" : Cc dispositif comprend au 
moins un element fixe (2), solidaire d'une 
vertebre, au moins un element mobile (10), 
apte a se deplacer par rapport au ou a chaque 
element fixe, ainsi qu'au moins un element 
intermediaire (22) d' articulation de 1'element 
mobile par rapport a 1' element fixe. L' element 
intermediaire (22) est re9U dans un volume 
intelieurde l'616ment mobile (10), et 1'element 
fixe (2) est re^u au moins partiellement 
dans un volume inte*ricur (26) de I' element 
intermediaire (22). II est prevu des moyens 
de solidarisation, au moins en translation, entre 
ledit element intermediaire (22) et 1'element 
fixe (2), qui comprennent le pourtour du 
debouche, sensiblement rigide, du volume 
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DISPOSITIF DE LIAISON INTERVERTEBRAL 

La presente invention concerne un dispositif de liaison 
5 intervertebral . 

On connait un tel dispositif qui comprend au moins deux 
vis pediculaires, dont chacune possede une premiere extremite 
solidarisee a un corps Vertebral correspondant , . une portion 
intermediaire renflee, ainsi qu'une seconde extremite filetee. 

10 Des organes auxiliaires, pourvus d'une arche de fixation d 7 une 
tige s'etendant entre les vertebres, sont disposes sur chacune 
des portions renflees precitees. Un boulon, cooperant avec 
1' extremite filetee de chaque vis, permet 1 ' immobilisation de 
chaque organe auxiliaire, une fois ce dernier mis en place de 

15 fagon appropriee. 

Ce dispositif connu presente cependant certains inconve- 
nients, en ce sens qu'il implique un procede de montage 
relativement delicat. Par ailleurs, une fois implante, il 
n' off re aucun degr£ de liberte entre les differents elements 

20 qui le constituent. Ainsi, lorsque des efforts s'exercent au 
niveau des corps vertebraux, cette absence de degre de liberte 
induit une transmission de ces efforts sur 1' ensemble du 
dispositif, de sorte que ce dernier a tendance a se d£solida- 
riser des vertebres qu'il relie et induit par ailleurs des 

25 dysfonctionnements au niveau de 1' ensemble de la chaine 
vertebrale. 

Afin de pallier ces differents inconvenients, la presente 
invention se propose de rSaliser un dispositif dont la 
structure est simple, dont le montage est aise et qui est 
30 implante de fagon fiable dans les vertebres qu'il relie. 

A cet effet, elle a pour objet un dispositif de liaison 
intervertebral, destine k relier au moins deux vertebres entre 
elles, ce dispositif etant caracterise en ce qu'il comprend : 

- au moins un element fixe, solidaire d'une vertdbre 
35 ou du sacrum, 

- au moins un element mobile de liaison apte a se 
deplacer par rapport au ou a chaque element fixe, 

- ainsi qu'au moins un element intermediaire permet- 
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tant 1' articulation du ou de chaque element mobile par rapport 
au ou a chaque Element fixe, 

- en ce que le ou chaque Element intermediaire est 
regu dans un volume interieur dudit element mobile ou dudit 

5 element fixe, 

- en ce que 1' element fixe ou 1' element mobile est 
regu au moins partiellement dans un volume interieur de 
1 ' element intermediaire , 

- et en ce qu'il est prevu des moyens permettant la 
10 solidarisation, au moins en translation, dudit element fixe 

ou dudit element mobile par rapport audit element interme- 
diaire, ces moyens de solidarisation en translation comprenant 
le pourtour du debouche, sensiblement rigide, du volume 
interieur de 1' element intermediaire. 
15 L' invention va etre decrite ci-dessous, en reference aux 

dessins annexes, donnes uniquement a titre d'exemples non 
limitatifs et dans lesquels : 

- la figure 1 est une vue en coupe longitudinale, 
illustrant les differents elements constitutifs d'un disposi- 

20 tif de liaison intervertebral conforme a un premier mode de 
realisation de 1' invention ; 

- les figures 2, 2A et 2B sont des vues analogues 
a la figure 1, illustrant trois etapes du montage d'un element 
intermediaire du dispositif de la figure 1, dans le volume 

25 interieur d'un element mobile de ce dispositif ; 

- les figures 3 et 3A sont des vues analogues 
figure 1, illustrant 1 ' introduction d'un element fixe du 
dispositif de la figure 1, dans le volume interieur de son 
element intermediaire ; 

3 0 - les figures 4 a 6 sont des vues analogues a la 

figure 3A, illustrant des variantes de realisation du 
dispositif conforme a 1' invention ; 

- les figures 7 et 8 sont des vues en coupe 
respectivement longitudinale et transversale, d'un dispositif 

35 conforme a un mode supplementaire de realisation de 1' inven- 
tion, 

- les figures 9 et 10 sont des vues en coupe 
longitudinale, illustrant deux variantes supplement aires de 
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realisation de 1' invention ; 

- la figure 11 est une vue en perspective, illus- 
trant les differents elements d'un dispositif conforme a une 
variante supplement a ire de 1' invention ; 

5 - la figure 12 est une vue en coupe longitudinale 

du dispositif de la figure 11, une fois monte / et 

- les figures 13 a 15 sont des vues en perspective, 
analogues a la figure 11, illustrant trois variantes supple- 
mentaires de realisation de 1 # invention. 

10 La figure 1 illustre un premier mode de realisation du 

dispositif de liaison conforme a 1' invention, qui comprend une 
vis pediculaire 2, destinee a etre solidarisee dans un corps 
vertebral non represents. Cette vis pediculaire, qui const itue 
ainsi un Element fixe, est pourvue d'une tete spherique 4 

15 comportant un meplat equatorial 6 s'etendant de fagon 
inclinee, en ce sens qu'il n'est pas perpendiculaire a l'axe 
principal A de la vis 2. La tete 4 est en outre creusee d'un 
trou borgne 8, destine a la reception d'un organe de manoeu- 
vre, notamment de l'extremite d'un tournevis non represents. 

2 0 Le dispositif represents a la figure 1 comprend Sgalement 

un element mobile, illustre de fagon partielle, qui est 
dSsigne dans son ensemble par la reference 10. Cet element 
mobile possede un corps 12, qui s'Stend entre les deux 
vert£bres que relie le dispositif de 1' invention et qui est 
25 termine par deux extremitSs creuses, dont une seule 14 est 
representee . 

Chaque extrSmite definit un logement 16, formant un 
volume interieur de 1' element 10, qui est borde par des parois 
18 formant un trongon de sphere. Ces parois possedent une 

3 0 echancrure 20, permettant d'elargir localement la section de 

passage du logement 16, de maniere a permettre 1' introduction 
d'un element intermediaire, comme cela sera decrit dans ce qui 
suit. Par ailleurs, la dimension transversale 1 du debouche 
16' du logement 16 est inferieure au diametre L de ce ' 
35 logement. 

Le dispositif de la figure 1 comprend enfin un element • 
intermediaire 22, dont la surface exterieure 24 forme une 
portion de sphere, dont le diametre est identique a celui L 
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du logement 16. L'element intermediaire 22 est creuse d'une 
ouverture traversante, qui definit un logement 26, formant un 
volume interieur borde par des parois spheriques tronquees, 
dont le diametre D est identique a celui de la tete 4. Le 
5 logement 26 communique avec une chambre 30 permettant le 
passage de l'organe de manoeuvre precite, en direction du trou 
borgne 8 . 

Le montage du dispositif illustre a la figure 1, va etre 
decrit en reference aux figures 2 et 3 . 

10 11 s'agit, dans un premier temps, d'introduire l'element 

intermediaire 22 dans le volume interieur 16 de l'element 
mobile 10. A cet effet, on dispose cet element intermediaire 
22, de sorte que sa surface exterieure spherique 24 se trouve 
au voisinage du debouche 16' . Puis, on rapproche axialement 

15 l'un de 1' autre l'element intermediaire 22 et l'element mobile 
10. L'element intermediaire et l'element mobile ne sont pas 
lies en rotation ni en translation, dans cette position 
d' introduction. 

On fait ensuite pivoter l'element intermediaire 22 autour 

20 de son axe, de maniere que sa surface exterieure 24 s'£tende 
au voisinage des parois interieures 18, comme le montre la 
figure 2C. Une fois ces operations r^alisees, l'element 
intermediaire 22 ne possede aucun degre de liberte en 
translation par rapport a l'element mobile, dans cette 

25 position d' utilisation. En effet, la dimension transversale 

1, du debouche 16' est inferieure au diametre exteri 
l'element intermediaire 22. En revanche, ce dernier possed 
trois degres de liberty en rotation par rapport a l'elemen 
mobile 10. 

30 Puis, comme le montre la figure 3, il s'agit d'introduir 

la tete spherique 4 de la vis pediculaire 2 dans le logement 
26 de l'element intermediaire 22. A cet effet, on incline tout 
d'abord cette vis 2, de sorte que le meplat 6 s'etende 
horizontal ement sur cette figure 3, a savoir de maniere 

35 perpendiculaire a 1'axe principal de 1' Element intermediaire 
22. 

On rapproche alors cet £l£ment intermediaire 22 de la vis 

2, selon une translation parallele a l'axe principal de cet 
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element intermediaire 22. Etant donne que la dimension 
transversale d du meplat est egale, ou legerement inferieure, 
a la dimension transversale d' du debouche 27 du logement 26, 
ceci permet une libre introduction de la tete 4 dans ce 
5 logement 26, illustree a la figure 3. 

Le pourtour du debouche 27 est sensiblement rigide, 
c'est-a-dire non deformable. A cet effet, 1' element interme- 
diaire 22 peut etre realise entierement en un materiau rigide, 
notamment metallique. En variante, cet element intermediaire 

10 peut etre realise en un materiau deformable, tel que du 
polyethylene, une bague rigide etant alors rapportee au 
voisinage de ce debouche. 

Ensuite, on fait pivoter la tete 4 a l'interieur du 
logement, de maniere que le meplat 6 soit a nouveau incline, 

15 c'est-a-dire qu'il ne se trouve plus en regard du debouch^ 27 
precite. La tete 4 est alors libre de pivoter par rapport a 
ce logement 26, mais ne possede aucun degre de liberte en 
translation par rapport a 1' element intermediaire 22, etant 
donne que le diametre D de la tete 4 est superieur a la 

20 dimension transversale du debouche 27 du logement 26. 

Une fois le dispositif mis dans la configuration 
illustree a la figure 3A, il s'agit de fixer la vis pedicu- 
laire 2 dans un corps vertebral correspondant, au moyen d'un 
organe de manoeuvre cooperant avec le trou borgne 8 de cette 

25 vis pediculaire 2. 

A titre de variante de montage, il est possible de 
tout d'abord chaque vis pediculaire dans un corps vertebral 
correspondant. Puis, on introduit chaque element intermediaire 
22 dans le volume interieur 16 de 1' element mobile 10, comme 

30 cela est explique en reference a la figure 2. 

On rapproche alors mutuellement 1' element fixe et 
1' element mobile, et on fait basculer 1' element intermediaire 
22 au sein de son logement 6. On rapproche ensuite 1' element 
intermediaire 22 ainsi bascule, par rapport a la vis pedicu- 

35 laire 2, de maniere que le meplat 6 coopere avec le pourtour 
du debouche 27, comme cela est illustre a la figure 3. 

Une fois le dispositif de 1' invention place dans la 
configuration de cette figure 3A, on peut rapporter, sur le 
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meplat 6, un moyen de butee avantageusement amovible, telle 
une vis 32. Cette derniere, en limitant le pivotement de la 
tete 4 par rapport a 1' element intermediaire 22, empeche cette 
tete de recouvrer sa position a la figure 3, ce qui 6vite 
5 toute desolidarisation entre 1' element intermediaire 22 et la 
vis pediculaire 2 . 

La figure 4 illustre une variante de realisation de 
1 ' invention, dans laquelle la vis pediculaire 2' est pourvue 
d'une tete spherique 4' elle-meme pourvue d'un meplat 

10 equatorial incline 6'. Cette tete 4' est introduite, de fagon 
analogue a ce qui a ete decrit precedemment , dans un element 
intermediaire 22' pourvu d'un volume interieur 26' . 

II est a noter que, contrairement & l'exemple decrit en 
reference aux figures 1 a 3, la tete spherique 4' et le volume. 

15 interieur 26' sont concentriques . Par ailleurs, 1' element 
intermediaire 22' est regu dans un volume interieur 16' d'un 
element mobile 10', de fagon analogue a ce qui a ete decrit 
ci-dessus . 

Les figures 5 et 5A illustrent des variantes de realisa- 

2 0 tion dans lesquelles il est prevu des moyens de fixation 
amovibles, permettant de solidariser la vis pediculaire 2' ' , 
soit avec 1'element mobile 10'', soit avec 1'element interme- 
diaire 22''. A cet effet, la tete 4'' de la vis pediculaire 
est pourvue d'un taraudage 5'', cooperant avec une tige 

25 filetee 32 d'un element de fixation 34. Ce dernier comprend 
egalement un dome 36 en forme de champignon, prenant app\ 
les parois de l'extremit£ 14'' de l'£lement mobile 10'' . 

Dans le mode de realisation de la figure 5A, le dome 36' 
de 1'element de fixation 34' prend appui egalement sur 

30 l'extremite de 1' Element intermediaire 22' ' , alors que la tige 
filetee 32' est solidarisee avec la tete spherique 4'' de la 
vis pediculaire. 

La figure 6 illustre une variante supplementaire de 
l'invention, dans laquelle 1'element intermediaire 22'" est 

35 creuse d'un taraudage 23'". Ce dernier coopere avec une 
extremite filetee 3"' de la vis pediculaire 2"', qui est 
ddpourvue de tete spherique. L' element intermediaire 22' " est 
par ailleurs regu, a rotule, dans 1'element mobile 10'", 
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comme dans les exemples precedents. 

A titre de variante on peut remplacer la vis pediculaire 
decrite ci-dessus par une tige s'etendant depuis une plaque 
sacree, a savoir destinee a etre vissee sur le sacrum. 
5 Les figures 7 et 8 illustrent un autre mode de realisa- 

tion de 1' invention, dans lequel il est fait appel a au moins 
deux vis pediculaire 2, ainsi qu'a au moins deux elements 
intermgdiaires 22, identiques a ceux decrits en reference aux 
figures 1 a 3. 

10 L' element mobile 110 comprend un corps tubulaire 112, qui 

est t ermine par deux extremites fermees 114 et se trouve 
creusS d'une premiere echancrure longitudinale 120, dont le 
pourtour est sensiblement rigide, permettant d' introduire . 
chaque element intermediaire 22 dans le volume interieur 116 

15 de 1' element mobile 110. 

Cette introduction est realisee de fagon analogue a celle 
decrite en reference aux figures 2, 2A et 2B, au moyen d'un 
pivotement de 1' element intermediaire d'un quart de tour. Par 
ailleurs, il est prevu une seconde echancrure longitudinale 

20 120', diam^tralement opposee & celle 120, permettant le 
passage d'un organe de manoeuvre, en vue de la fixation de 
chaque vis 2 dans les vertebres correspondantes . 

Ce mode de realisation confere trois degres de liberte 
en rotation a 1' element intermediaire 22 par rapport a 

25 1' element mobile 110, et permet egalement un coulissement 
axial de cet element intermediaire, le long du corps cyli 
que 112. En variante, la tete 4 de chaque vis peut etre 
concent rique par rapport a l f element intermediaire, comme dans 
l'exemple de realisation decrit a la reference a la figure 4. 

30 La figure 9 illustre un dispositif permettant de relier 

trois vertebres voisines. 

Ce dispositif comprend deux vis d'extremite 2' , analogues 
a celles de la figure 4. Chaque vis comporte une tete 4' 
pourvue d'un meplat 6', coopSrant avec un element interme- 

35 diaire 22'. Ce dernier est re<?u dans le volume interieur 16' 
d'un element mobile 10', qui est termine, a l'oppose de son 
extremite recevant 1' element intermediaire 22', par une tete 
spherique 15' . 
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Par ailleurs, il est prevu une vis supplementaire 3', 
plac6e en position mediane. Elle comprend une tete 5' 
allongee, dans laquelle sont menages deux logements 7' , dont 
les parois spheriques tronquees s'etendent selon un secteur 
5 angulaire superieur a 180°. 

Ces deux logements sont ouverts a 1' oppose l'un de 
1' autre, de fagon sensiblement perpendiculaire a l'axe 
principal de cette vis 3' . La dimension transversale du 
debouche de chaque logement 7' est inferieure au diametre de 
10 ses parois spheriques. La tete spherique 15' de chaque element 
mobile 10' , qui est pourvue d'un meplat equatorial incline 
17' , coopere avec l'un des logements 7' de la vis mediane 3' . 

En vue du montage de la prothese, il s'agit tout d'abord 
d'introduire chaque tete spherique 15' dans le volume 
15 interieur d'un logement 7' correspondant, comme cela a ete 
decrit precedemment pour 1 ' introduction de la tete 4 de la vis 
2, dans le volume interieur de 1' element intermediaire 22'. 

Puis, on introduit chaque element intermediaire 22' dans 
le volume interieur d'un element mobile 10' . Enfin, on 
20 introduit la tete 4' de chaque vis d'extremite 2', dans le 
volume interieur d'un element intermediaire 22' correspondant . 

La figure 10 illustre un dispositif permettant de relier 
deux vert^bres voisines, ainsi que le sacrum. 

Il est prevu deux elements mobiles 60 analogues, dont 
25 chacun comprend une tige 61. Cette derniere est terminee, a 
ses deux extremites, par une tete spherique 65 muniie de 
meplats inclines inclines 67. 

Il est par ailleurs prevu une vis mediane 53' analogue 
a celle 3' de la figure 9. Chaque tete sherique 65 est regu 
30 dans un logement 57' correspondant, appartenant a cette vis 
mediane 53 ' . 

Par ailleurs, il est prevu deux elements fixes d'extremi- 
te, a savoir une vis pediculaire 52, ainsi qu'une plaque 53, 
fixee sur le sacrum. A son extremite opposee a la vis mediane 
35 53', chaque element mobile 60 est regu dans un element 
intermediaire 72, analogue a ceux 22, 22', 22'' et 22' '' 
decrit ci-dessus. 

Par ailleurs, cet element intermediaire 72 est requ dans 
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le volume interieur d'une t§te 54, 55, appartenant respective- 
ment a la vis pediculaire 52 ou a la plaque sacree 53 . 

La liaison mutuelle entre la tete 65, 1 # element interme^ 
diaire 72, et la vis 52 ou la plaque 53, est analogue a celle 
5 existant entre, par exemple, la tete 4 de la vis 2, 1' element 
intermediaire 22 et 1' element mobile 10. 

En d'autres termes, dans cette figure 10, la tete 65.se 
substitue a la tete 4, le volume interieur de la vis 52 ou de 
la plaque 53 se substitue au volume interieur de 1' element 
10 mobile 10, alors que 1' element intermediaire 72 assure 
1' articulation de 1 ' element mobile 60 et de la vis 52, tout 
comme 1' element intermediaire 22 assure 1' articulation de la 
vis 2 et de 1' element mobile 10. 

Les figures 11 et 12 illustrent un dispositif permettant 
15 de relier mutuellement deux vertebres lombaires, ainsi que le 
sacrum. 

Ce dispositif comporte une vis pediculaire superieure 
152, terminee par une tete spherique 154 pourvue d'un meplat. 
incline 156. Par ailleurs, il est prevu une plaque sacree 153, 

20 terminee par une tete spherique 155 pourvue d'un meplat. 
incline 157. Ce dispositif comporte egalement une vis mediane 
159 terminee par une tete spherique 161 pourvue d'un meplat 
equatorial incline 163. 

II est en outre prevu une plaque allongee 165, dont 

25 chaque extremity est creusee d'une alveole correspondante 167. 
Chaque alveole est analogue au logement 16 represents 
figure 1. Cette plaque allongee 165 est par ailleurs creus£e 
d'une lumiere oblongue 169. 

La tete 154, 155 de la vis d'extrSmite 152 ou de la 

30 plaque 153 est regue dans une alveole 167 correspondante, avec 
interposition d'un element intermediaire 172, analogue 
notamment a celui 22. La tete 161 de la vis mediane 159 est 
regue dans le volume interieur d'un element intermediaire 
172', qui differe de celui 172, en ce sens qu'il est pourvu, 

35 a 1' oppose de son debouche, d'une tige filetee 173' , suscepti- 
ble de cooperer avec un Scrou 174'. 

Le montage du dispositif des figures 11 et 12 va 
maintenant etre explicite. 
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II s'agit tout d'abord d'introduire chaque element 
intermediaire 172 dans une alveole 167 correspondante, comme 
cela a ete decrit en reference aux figures 2 a 2B. Puis, on 
rapproche la plaque allongee 165 de la vis 152 et de la plaque 
5 sacree 153. 

On introduit alors les tetes 154, 155 dans le volume 
interieur de chaque element intermediaire 172. Pour ce faire, 
il peut etre judicieux de faire pivoter ces elements interme- 
diaires, sans pour cela deplacer en translation la plaque 
10 allongee 165, par rapport a la vis 152 et a la plaque 153. 
Ceci peut §tre realise par 1' intermediaire d'un palpateur 175, 
dont l'extremite traverse l'ouverture de 1' alveole 167 opposee 
aux vertebres. 

II est a noter que, avant de rapprocher la plaque 

15 allongee 165 des vertebres, 1' element intermediaire 172' a ete 
place sur la tete spherique 161 de la vis mediane 159. La tige 
173 ' de cet element intermediaire traverse alors la lumiere 
169 de la plaque. II est ainsi possible, par vissage de 
l'ecrou 174' sur la tige filetee 173', de deplacer, par 

20 rapport a la plaque allongee 165, la vis mediane 159 selon la 
fleche F. Ceci est particulierement avantageux, dans la mesure 
ou cela permet d'induire un deplacement de la derniere 
vertdbre lombaire selon cette fleche F, c'est-a-dire de 
"tirer" cette vertebre. 

25 La figure 13 illustre une variante supplementaire de 

realisation de 1' invention, dans laquelle la plaque all 
165 est remplacee par un organe de liaison 215, qui comporte 
une tige 219, terminee par deux disques 221, dont chacun est 
pourvu d'une alveole 217, analogues a celles 167. 

30 II est par ailleurs prevu un disque intermediaire 223, 

susceptible d'etre fix£ sur la tige 219 par un collier 225. 
Ce disque 223 est creuse d'un orifice median 227. 

Chaque disque d'extremite 221 est susceptible de 
cooperer, avec interposition d'un element intermediaire 172, 

35 avec la vis 152 ou la plaque sacree 153. Par ailleurs, la tige 
filetee 173' de 1' element intermediaire 172' est susceptible 
de traverser 1' orifice 227 du disque intermediaire 223, de 
fagon analogue a la lumiere oblongue 169. 
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La figure 14 illustre une variante suppl£mentaire de 
1' invention. II est prevu trois vis pediculaires 152, une 
plaque sacree 153, ainsi qu'une plaque allongee de liaison 
265. La tete spherique de chaque vis 152 ou de la plaque 153 
5 est regue dans le volume interieur d'un element intermediaire 
correspondant 172'. 

En outre, chaque tige filetee 173' d'un element interme- 
diaire correspondant 172' est apte a penetrer dans la lumiere 
269 de la plaque 265, de fagon a cooperer avec un ecrou 
10 correspondant 174'. 

La figure 15 illustre une derniere variante de realisa- 
tion de 1' invention. 

II est prevu un organe de liaison 315, comprenant une 
tige 319 sur laquelle sont disposes des disques 323, suscepti-' 
15 bles d'etre fixes au moyen de colliers 325. 

L' orifice 327 de chaque disque 323 est apte a recevoir 
la tige filetee 173' d'un element intermediaire 172', qui 
cooperdre avec la tete spherique d'une vis 152, ou bien d'une 
plaque sacree 153. Chaque tige 173' est par ailleurs apte a 
20 recevoir un ecrou 174'. 

L' invention permet de realiser les objectifs precedemment 
mentionnes . 

En effet, les differents elements constitutifs du 
dispositif de liaison intervertebral de 1' invention possedent 
25 une structure relativement simple. 

L' assemblage de ces elements est particuli^rement 
et peut §tre realise par un chirurgien, sans que ce dernier 
n'ait & mettre en deuvre une force physique importante. 

Le montage des differents elements du dispositif de 
30 liaison de 1' invention n'induit par ailleurs aucune deforma- 
tion de ceux-ci, ce qui est avantageux en termes de fiabilite 
mecanique. 

II est a noter que la presence de 1' Element intermediaire 
autorise le montage mutuel de 1' element fixe et de 1' element 
35 mobile, quand bien meme il n'existe pratiquement aucun 
debattement en rotation entre ces deux elements. 

Enfin, une fois le dispositif de liaison intervertebral 
de 1' invention assemble, il possede une resistance elev£e a 


WO 02/00124 PCT/FR01/02098 

12 

l'egard des contraintes mecaniques, s'exergant notamment en 
traction. En effet, la presence de 1' element intermediaire 
permet de ne transmettre que dans une tres faible mesure les 
eventuels efforts auxquels est soumis le dispositif de liaison 
conforme a 1' invention. 
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REVINDICATIONS 

1. Dispositif de liaison intervertebral, destine a relier 
5 au moins deux vertebres entre elles, ce dispositif etant 

caracterise en ce qu'il comprend : 

~ au moins un element fixe (2 ; 2' ; 2' ' ; 2''' ; 
52, 53 ; 152, 153), solidaire d'une vertebre ou du sacrum, 

- au moins un element mobile de liaison (10 ; 10' ; 
10 10" ; 10'" ; 60 ; 110 ; 165 ; 215 ; 265 ; 315) apte a se 

deplacer par rapport au ou a chaque element fixe, 

- ainsi qu'au moins un element intermediaire (22 ; 
22' ; 22" ; 22"' ; 72 ; 172, 172') permettant 1' articulation 
du ou de chaque element mobile par rapport au ou a chaque 

15 element fixe, 

.- en ce que le ou chaque element intermediaire est 

regu dans un volume interieur (16 ; 16' ; 116 ; 167, 169 ; 

217, 227 ; 327) dudit element mobile (10 ; 10' ; 10" ;' 

10"' ; 110 ; 165 ; 215 ; 265 ; 315) ou dudit element fixe 
20 (52, 53) , 

- en ce que 1' element fixe (2 ; 2' ; 2" ; 2"' ; 
152, 153) ou l'element mobile (60) est regu au moins partiel- 
lement dans un volume interieur (26 ; 26') de l'element 
intermediaire, 

25 - et en ce qu'il est prevu des moyens permettant la 

sblidarisation, au moins en translation, dudit elemen 
(2 ; 2' ; 2" ; 2"' ; 152, 153) ou dudit element mobile (60) 
par rapport audit element intermediaire, ces moyens de 
solidarisation en translation comprenant le pourtour di 

30 debouche (27) , sensiblement rigide, du volume interieur (26) 
de l'element intermediaire (22) . 

2. Dispositif selon la revendication 1, caracterise en 
ce que le ou chaque element intermediaire (22 ; 22' ; 22'" ; 
172, 172') est regu dans un volume interieur de l'element 

35 mobile (10 ; 10' ; 10" ; 10'" ; 110 ; 165 ; 215 ; 265 ; 
315), en ce que l'element fixe (2 ; 2' ; 2" ; 2"' ; 152, 
153) est regu au moins partiellement dans un volume interieur 
de l'element intermediaire, et en ce qu'il est prevu des 
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de 1' element fixe par rapport a 1' element intermediaire. 

3. Dispositif selon la revendication 2, caracterise en 
ce que ledit element intermediaire (22 ; 22' ; 22" ; 22"' ; 
172) est solidaire en translation par rapport audit element 

5 mobile (10 ; 10' ; 10" ; 10"' ; 110 ; 165 ; 215). 

4. Dispositif selon la revendication 3, caracterise en 
ce que le debouche (16') du volume interieur (16) de 1' element 
mobile (10) possede un pourtour sensiblement rigide, apte a 
solidariser en translation 1' element intermediaire par rapport 

10 a 1' element mobile. 

5. Dispositif selon la revendication 3 ou 4, caracterise 
en ce que ledit element intermediaire (22 ; 22' ; 22" ; 
22'") possede une surface exterieure (24) spherique tronquee, 
et coopere avec une surface inter ieure (18) spherique 

15 correspondante, dont est pourvu ledit Element mobile (10 ; 
10' ; 10' ' ; 10" ' ) . 

6. Dispositif selon la revendication 5, caracterisee en 
ce que 1' element fixe (2') possede une tete (4') regue dans 
le volume interieur de 1' element intermediaire (22' ), et en 

20 ce que ladite tete, 1' element intermediaire et le volume 
interieur dudit element mobile (10') sont concentriques . 

7. Dispositif selon la revendication 3, caracterise en 
ce que ledit element intermediaire (172') est solidaire 
egalement en rotation par rapport a 1' element mobile (165 ; 

25 215 ; 265 ; 315) . 

8. Dispositif selon la revendication 2, caracteris 

ce que 1' element intermediaire (22) possede au moins un degre 
de liberte, au moins en translation, par rapport audit premier 
element mobile (110) . 

30 9. Dispositif selon la revendication 8, caracterisee en 

ce que ledit Element mobile (110) possede une portion 
tubulaire (112) , le long de laquelle est apte a coulisser 
ledit element intermediaire (22) . 

10. Dispositif selon l'une des revendications 2 a 9, 

35 caracterise en ce que ledit element mobile (10 ; 10' ; 10" ; 
10"' ; 110) possede une echancrure (20 ; 120) d' introduction 
de 1'element intermediaire (22 ; 22' ; 22" ; 22'") dans le 
volume interieur (16 ; 116) de cet element mobile. 
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11. Dispositif selon 1'une des revendications 2 a 10, 
caracterisee en ce que ledit element fixe (2 ; 2' ; 2'') 
possede au moins un degre de liberte en rotation par rapport 
a 1 ' element intermediaire (22 ; 22' ; 22''). 
5 12. Dispositif selon la revindication 11, caracterisee 

en ce que ledit element fixe (2 ; 2' ; 2'') possede une 
surface exterieure spherique, apte a cooperer avec une surface 
interieure (28) spherique correspondante de 1' element 
intermediaire (22 ; 22' ; 22''). 

10 13. Dispositif selon la revendication 12, caracterisee 

en ce que la surface exterieure spherique dudit element fixe 
est pourvue d'un meplat equatorial (6 ; 6') d' introduction 
dudit element fixe (2 ; 2' / 2'') dans le volume interieur de 
1'element intermediaire (22 ; 22' ; 22''). 

15 14. Dispositif selon la revendication 13, caracterise en 

ce que ledit element fixe (2) est muni d'un organe de butee 
(32) , notamment amovible, permettant de limiter le pivotement 
de 1' element intermediaire (22) par rapport a 1' element fixe 
(2) . 

20 15. Dispositif selon l'une quelconque des revendications 

1 a 10, caracterisee en ce que, en service, 1' element fixe 
(2''') est solidarise a 1 ' element intermediaire (22 ,,/ ), a la 
fois en translation et en rotation. 

16. Dispositif selon la revendication 15, caracterisee 
25 en ce que 1' element fixe possede une extremite filetee (3''') 

apte a cooperer avec un orifice taraude (23''') de l'e 
intermediaire (22 ' ' ' ) . 

17. Dispositif selon la revendication 1, caracterise er. 
ce que le ou chaque element intermediaire (72) est regu dans 

30 un volume interieur de 1'element fixe (52, 53), en ce que 
1' element mobile (60) est regu au moins partiellement dans un 
volume interieur de 1'element intermediaire, et en ce qu'il 
est prevu des moyens permettant la solidarisation, au moins 
en translation, de 1'element mobile par rapport a 1'element 

3 5 intermediaire . 

18. Dispositif selon l'une quelconque des revendications 
precedentes, caracterisee en ce que 1'element fixe est une vis 
pediculaire (2 ; 2' ; 2" ; 2"' ; 52, 152). 
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pediculaire (2 ; 2' ; 2" ; 2"' ; 52, 152). 

19. Dispositif selon l'une quelconque des revendi cat ions 
precedentes, caracterisee en ce que 1' element fixe est une 
plaque (53, 153) apte a etre fixee sur le sacrum. 
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A known device of this type exists, which has at least two pedicle screws, each of which 
has a first end connected with a corresponding vertebral body, a swollen intermediate portion, as 
well as a second threaded end. Auxiliary components, provided with a bow for attachment of a 
rod extending between the vertebrae, are arranged on each of the aforementioned swollen 
portions. A bolt, which cooperates with the threaded end of each screw, makes possible the 
immobilization of each auxiliary component, once the latter is positioned in the appropriate 
manner. 

This known device nevertheless has certain disadvantages, in that it involves a relatively 
delicate assembly process. Furthermore, once implanted, it offers no degree of freedom between 
the different elements of which it consists. Thus, when forces are exerted on the vertebral bodies, 
this absence of degree of freedom induces a transmission of these forces over the whole device, 
so that the latter has a tendency to become disconnected from the vertebrae which it connects and 
furthermore induces malfunctionings with regard to the whole vertebral chain. 

In order to palliate these different disadvantages, the present invention proposes the 
execution of a device whose structure is simple, the assembly of which is easy and which is 
implanted in a reliable manner in the vertebrae which it connects. 

To this effect, it relates to an intervertebral connecting device, which is intended to 
connect at least two vertebrae together, this device being characterized in that it includes: 

- at least one stationary element, connected with a vertebra or with the sacrum, 

- at least one mobile connecting element capable of moving with respect to the stationary 
element or each stationary element, 

- as well as at least one intermediate element allowing the articulation of the mobile 
element or each mobile element with respect to the stationary element or each stationary 
element, 

- in that the intermediate element or each intermediate element is received in an interior 
volume of said mobile element, 

- in that the stationary element or the mobile element is received at least partially in an 
interior volume of the intermediate element, 

- and in that it is provided with some means allowing the connection, at least in 
translation, of said stationary element or of said mobile element with respect to said 
intermediate element, these means of connection in translation including the periphery of 
the outlet, which is essentially rigid, of the interior volume of the intermediate element. 
The invention will be described below in reference to the appended drawings given only 

as non-limiting examples and in which: 

- Figure 1 is a view in longitudinal section, illustrating the different elements constituting 
an intervertebral connecting device according to a first embodiment of the invention; 
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- Figures 2, 2 A and 2B are views similar to Figure 1, illustrating three steps of the 
assembly of an intermediate element of the device of Figure 1, in the interior volume of a mobile 
element of this device; 

- Figures 3 and 3 A are views similar to Figure 1, illustrating the introduction of a 
stationary element of the device of Figure 1 into the interior volume of its intermediate element; 

- Figures 4 to 6 are views similar to Figure 3A, illustrating embodiment variants of the 
device according to the invention; 

- Figures 7 and 8 are respectively views in longitudinal and cross section of a device 
according to an additional embodiment of the invention, 

- Figures 9 and 10 are views in longitudinal section, illustrating two additional 
embodiment variants of the invention; 

- Figure 1 1 is a perspective view, illustrating the different elements of a device according 
to an additional variant of the invention; 

- Figure 12 is a view in longitudinal section of the device of Figure 11, once assembled; 

and 

- Figures 13 to 15 are perspective views, similar to Figure 11, illustrating three additional 
embodiment variants of the invention. 

Figure 1 illustrates a first embodiment of the connecting device according to the 
invention, which includes pedicle screw 2, which is intended to be connected in a vertebral body 
which is not represented. This pedicle screw, which thus constitutes a stationary element, is 
provided with spherical head 4 which has equatorial flat part 6 extending in an inclined manner, 
in the sense that it is not perpendicular to main axis A of screw 2. Head 4 is furthermore 
hollowed with blind hole 8, intended for receiving a maneuvering component, in particular the 
end of a screwdriver which is not represented. 

The device represented in Figure 1 also includes a mobile element, which is illustrated 
partially and designated overall by the reference 10. This mobile element has body 12 which 
extends between the two vertebrae connected by the device of the invention and which is ended 
by two hollow ends, a single one of which, 14, is represented. 

Each end defines housing 16, forming an interior volume of element 10, which is 
bordered by walls 18 forming a truncated sphere. These walls have notch 20 making it possible 
to locally widen the section of passage of housing 16 so as to allow introduction of the 
intermediate element, as will be described subsequently. Furthermore, the transverse dimension 1 
of outlet 16' of housing 16 is less than the diameter L of this housing. 

The device of Figure 1 finally includes intermediate element 22, whose exterior surface 
24 forms a portion of a sphere, whose diameter is identical to that L of housing 16. Intermediate 
element 22 is hollowed with an opening passing through, which defines housing 26, forming an 
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interior volume bordered by truncated spherical walls, whose diameter D is identical to that of 
head 4. Housing 26 connects with chamber 30 allowing passage of the aforementioned 
maneuvering component, in the direction of blind hole 8, 

The assembly of the device illustrated in Figure 1 will be described in reference to 
Figures 2 and 3. 

In a first step, it is a matter of introducing intermediate element 22 into interior volume 
16 of mobile element 10. To this effect, this intermediate element 22 is arranged so that its 
spherical exterior surface 24 is in the vicinity of outlet 16'. Then, intermediate element 22 and 
mobile element 10 are axially brought together. The intermediate element and the mobile 
element are not connected in rotation or in translation in this position of introduction. 

Intermediate element 22 is then pivoted around its axis so that its exterior surface 24 
extends in the vicinity of interior walls 18, as shown in Figure 2C [sic]. Once these operations 
are completed, intermediate element 22 has no degree of freedom in translation with respect to 
the mobile element, in this position of use. In effect, the transverse dimension 1 of outlet 16' is 
less than the exterior diameter of intermediate element 22. On the other hand, the latter has three 
degrees of freedom in rotation with respect to mobile element 10. 

Then, as shown in Figure 3, it is a matter of introducing spherical head 4 of pedicle screw 
2 into housing 26 of intermediate element 22. To this effect, this screw 2 is first of all inclined so 
that flat part 6 extends horizontally in this Figure 3, namely perpendicularly to the main axis of 
intermediate element 22. 

This intermediate element 22 is then brought toward screw 2, according to a translation 
parallel to the main axis of this intermediate element 22. Given that the transverse dimension d 
of the flat part is equal to, or slightly less than, the transverse dimension d' of outlet 27 of 
housing 26, this allows free introduction of head 4 into this housing 26, which is illustrated in 
Figure 3. 

The periphery of outlet 27 is essentially rigid, that is to say non-deformable. To this 
effect, intermediate element 22 can be produced entirely out of a rigid material, metallic in 
particular. As a variant, this intermediate element can be produced out of a deformable material, 
such as polyethylene, a rigid ring then being connected in the vicinity of this outlet. 

Then, head 4 is pivoted inside of the housing so that flat part 6 is inclined again, that is to 
say that it is no longer facing the aforementioned outlet 27. Head 4 is then free to pivot with 
respect to this housing 26 but has no degree of freedom in translation with respect to 
intermediate element 22, given that diameter D of head 4 is greater than the transverse dimension 
of outlet 27 of housing 26. 


6 


Once the device is put in the configuration illustrated in Figure 3A, it is a matter of 
attaching pedicle screw 2 in a corresponding vertebral body, by means of a maneuvering 
component cooperating with blind hole 8 of this pedicle screw 2. 

As an assembly variant, it is possible to first of all attach each pedicle screw in a 
corresponding vertebral body. Then, each intermediate element 22 is introduced into interior 
volume 16 of mobile element 10, as explained in reference to Figure 2. 

The stationary element and the mobile element are then mutually brought together, 
intermediate element 22 is tilted within its housing 6 [sic]. Then one brings closer intermediate 
element 22 thus tilted, with respect to pedicle screw 2, so that flat part 6 cooperates with the 
periphery of outlet 27, as illustrated in Figure 3. 

Once the device of the invention is placed in the configuration of this Figure 3A, it is 
possible to connect, on flat part 6, a stop means which is advantageously removable, such as 
screw 32. The latter, by limiting the pivoting of head 4 with respect to intermediate element 22, 
keeps this head from regaining its position in Figure 3, which prevents any disconnection 
between intermediate element 22 and pedicle screw 2. 

Figure 4 illustrates an embodiment variant of the invention, in which pedicle screw 2' is 
provided with spherical head 4' which is itself provided with inclined equatorial flat part 6'. This 
head 4' is introduced, in a manner similar to that described in the preceding, into intermediate 
element 22' provided with interior volume 26'. 

It should be noted that, contrary to the example described in reference to Figures 1 to 3, 
spherical head 4' and interior volume 26' are concentric. In other respects, intermediate element 
22' is received in interior volume 16' of mobile element 10' in a manner similar to that described 
above. 

Figures 5 and 5 A illustrate embodiment variants in which removable attachment means 
are provided, allowing one to connect pedicle screw 2" either with mobile element 10" or with 
intermediate element 22". To this effect, head 4" of the pedicle screw is provided with 
threading 5", cooperating with threaded rod 32 of attachment element 34. The latter also has 
dome 36 in the shape of a mushroom, which rests on the walls of end 14" of mobile element 
10". 

In the embodiment of Figure 5 A, dome 36' of attachment element 34' also rests on the 
end of intermediate element 22", while threaded rod 32' is connected with spherical head 4" of 
the pedicle screw. 

Figure 6 illustrates an additional variant of the invention, in which intermediate element 
22"' is hollowed with threading 23"'. The latter cooperates with threaded end 3"' of pedicle 
screw 2"', which has no spherical head. Intermediate element 22'" is in other respects received, 
in the manner of a ball and socket joint, in mobile element 10"' as in the preceding examples. 
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As a variant, it is possible to replace the pedicle screw described above by a rod 
extending from a sacral plate, namely a plate which is intended to be screwed on the sacrum. 

Figures 7 and 8 illustrate another embodiment of the invention, which uses at least two 
pedicle screws 2, as well as at least two intermediate elements 22, identical to those described in 
reference to Figures 1 to 3. 

Mobile element 110 has tubular body 112 which is ended by two closed ends 114 and is 
hollowed with first longitudinal notch 120 whose periphery is essentially rigid, allowing each 
intermediate element 22 to be introduced into interior volume 1 16 of mobile element 1 10. 

This introduction is carried out in a manner similar to that described in reference to 
Figures 2, 2A and 2B, by pivoting of the intermediate element a quarter turn. Provided 
furthermore is a second longitudinal notch 120' diametrically opposite the one 120, allowing 
passage of a maneuvering component, for the purpose of attachment of each screw 2 in the 
corresponding vertebrae. 

This embodiment gives three degrees of freedom in rotation to intermediate element 22 
with respect to mobile element 1 10, and also allows axial sliding of this intermediate element 
along cylindrical body 1 12. As a variant, head 4 of each screw can be concentric with respect to 
the intermediate element, as in the embodiment example described in reference to Figure 4. 

Figure 9 illustrates a device allowing one to connect three neighboring vertebrae. 

This device includes two end screws 2', similar to those of Figure 4. Each screw has head 
4' provided with flat part 6', cooperating with intermediate element 22 s . The latter is received in 
interior volume 16' of mobile element 10', which is ended, opposite from its end which receives 
intermediate element 22', by spherical head 15'. 

Provided furthermore is additional screw 3', placed in middle position. It has elongated 
head 5', in which two housings 7' are arranged, of which the truncated spherical walls extend 
according to an angular sector greater than 180°. 

These two housings are open on opposite sides from one another, in a manner roughly 
perpendicular to the main axis of this screw 3'. The transverse dimension of the outlet of each 
housing T is less than the diameter of its spherical walls. Spherical head 15' of each mobile 
element 10', which is provided with inclined equatorial flat part 17', cooperates with one of 
housings 7' of middle screw 3'. 

For the purpose of assembling the prosthesis, it is first of all a matter of introducing each 
spherical head 15' into the interior volume of a corresponding housing 7', as described in the 
preceding for the introduction of head 4 of screw 2 in the interior volume of intermediate 
element 22'. 
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Then, each intermediate element 22' is introduced into the interior volume of mobile 
element 10'. Finally, head 4' of each end screw 2' is introduced into the interior volume of a 
corresponding intermediate element 22'. 

Figure 10 illustrates a device allowing one to connect two neighboring vertebrae, as well 
as the sacrum. 

Two similar mobile elements 60 are provided, each of which includes rod 61. The latter 
is ended, at its two ends, by spherical head 65 provided with inclined flat parts 67. 

Middle screw 53' similar to that 3' of Figure 9 is furthermore provided. Each spherical 
head 65 is received in corresponding housing 57' belonging to this middle screw 53'. 

Furthermore, two stationary end elements are provided, namely pedicle screw 52, as well 
as plate 53, attached on the sacrum. At its opposite end from middle screw 53', each mobile 
element 60 is received in intermediate element 72, similar to those 22, 22', 22" and 22"' 
described above. 

Furthermore, this intermediate element 72 is received in the interior volume of head 54, 
55, respectively belonging to pedicle screw 52 or to sacral plate 53. 

The mutual connection between head 65, intermediate element 72, and screw 52 or plate 
53 is similar to that existing between, for example, head 4 of screw 2, intermediate element 22 
and mobile element 10. 

In other words, in this Figure 10, head 65 is substituted for head 4, the interior volume of 
screw 52 or plate 53 is substituted for the interior volume of mobile element 10, while 
intermediate element 72 ensures the articulation of mobile element 60 and of screw 52, just as 
intermediate element 22 ensures the articulation of screw 2 and of mobile element 10. 

Figures 11 and 12 illustrate a device allowing one to mutually connect two lumbar 
vertebrae, as well as the sacrum. 

This device has upper pedicle screw 152, ended by spherical head 154 provided with 
inclined flat part 156. Provided furthermore is sacral plate 153, ended by spherical head 155 
provided with inclined flat part 157. This device also has middle screw 159 ended by spherical 
head 161 provided with inclined equatorial flat part 163. 

Also provided is elongated plate 165, of which each end is hollowed with corresponding 
cavity 167. Each cavity is similar to housing 16 represented in Figure 1. This elongated plate 165 
is furthermore hollowed with oblong opening 169. 

Head 154, 155 of end screw 152 or of plate 153 is received in corresponding cavity 167, 
with insertion of intermediate element 172, similar in particular to that 22. Head 161 of middle 
screw 159 is received in the interior volume of intermediate element 172', which differs from 
that 172, in the sense that it is provided, opposite from its outlet, with threaded rod 173', which is 
capable of cooperating with nut 174'. 
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The assembly of the device of Figures 11 and 12 will now be explained. 

It is first of all a matter of introducing each intermediate element 172 into corresponding 
cavity 167, as described in reference to Figures 2 to 2B. Then, elongated plate 165 is brought 
towards screw 152 and sacral plate 153. 

Heads 154, 155 are then introduced into the interior volume of each intermediate element 
172. For this purpose, it can be wise to pivot these intermediate elements without moving in 
translation elongated plate 165, with respect to screw 152 and plate 153. This can be done by the 
intermediary of compression device 175, whose end passes through the opening of cavity 167 
opposite from the vertebrae. 

It should be noted that before elongated plate 165 is moved towards the vertebrae, 
intermediate element 172' has been placed on spherical head 161 of middle screw 159. Rod 173' 
of this intermediate element then passes through opening 169 of the plate. It is thus possible, by 
screwing of nut 174' on threaded rod 173', to move, with respect to elongated plate 165, middle 
screw 159 according to arrow F. This is particularly advantageous inasmuch as it allows one to 
induce a movement of the last lumbar vertebra according to this arrow F, that is to say "to pull" 
this vertebra. 

Figure 13 illustrates an additional embodiment variant of the invention, in which 
elongated plate 165 is replaced by connecting component 215, which has rod 219 ended by two 
disks 221, each of which is provided with cavity 217, similar to those 167. 

Provided furthermore is intermediate disk 223 which can be attached on rod 219 by collar 
225. This disk 223 is hollowed with middle opening 227. 

Each end disk 221 is capable of cooperating, with insertion of intermediate element 172, 
with screw 152 or sacral plate 153. Furthermore, threaded rod 173' of intermediate element 172' 
is capable of passing through opening 227 of intermediate disk 223, in a manner similar to 
oblong opening 169. 

Figure 14 illustrates an additional variant of the invention. Three pedicle screws 152, 
sacral plate 153, as well as elongated connecting plate 265 are provided. The spherical head of 
each screw 152 or of plate 153 is received in the interior volume of corresponding intermediate 
element 172'. 

Furthermore, each threaded rod 173' of corresponding intermediate element 172' is 
capable of penetrating into opening 269 of plate 265, in such a way as to cooperate with 
corresponding nut 174'. 

Figure 15 illustrates a last embodiment variant of the invention. 

Connecting component 315 is provided, which has rod 319 on which disks 323 are 
arranged, which can be attached by means of collars 325. 
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Opening 327 of each disk 323 is capable of receiving threaded rod 173' of intermediate 
element 172', which cooperates with the spherical head of screw 152, or else of sacral plate 153. 
Each rod 173' is furthermore capable of receiving nut 174'. 

The invention allows one to accomplish the objectives mentioned in the preceding. 

In effect, the different elements constituting the intervertebral connecting device of the 
invention have a relatively simple structure. 

The assembly of these elements is particularly [word missing in source text] and can be 
done by a surgeon without his having to use great physical force. 

The assembly of the different elements of the connecting device of the invention 
furthermore induces almost no deformation of these elements, which is advantageous in terms of 
mechanical reliability. 

It should be noted that the presence of the intermediate element allows mutual assembly 
of the stationary element and the mobile element, even when there is practically no clearance in 
terms of rotation between these two elements. 

Finally, once the intervertebral connecting device of the invention is assembled, it has a 
great resistance with regard to mechanical stresses, exerted in traction in particular. In effect, the 
presence of the intermediate element allows the possible forces to which the connecting device 
according to the invention is subjected to be transmitted only to a very slight degree. 

Claims 

1. An intervertebral connecting device, which is intended to connect at least two 
vertebrae together, this device being characterized in that it includes: 

- at least one stationary element (2; 2'; 2"; 2"'; 52, 53; 152, 153), connected with a 
vertebra or the sacrum, 

-at least one mobile connecting element (10; 10'; 10"; 10"'; 60; 110; 165; 215; 265; 
315) capable of moving with respect to the stationary element or each stationary element, 

- as well as at least one intermediate element (22; 22'; 22"; 22"'; 72; 172, 172') 
allowing the articulation of the mobile element or each mobile element with respect to the 
stationary element or each stationary element, 

- in that the intermediate element or each intermediate element is received in interior 
volume (16; 16'; 116; 167, 169; 217, 227; 327) of said mobile element (10; 10'; 10", 
10"'; 110; 165; 215; 265; 315) or of said stationary element (52, 53), 

- in that stationary element (2; 2'; 2"; 2"'; 152, 153) or mobile element (60) is received 
at least partially in interior volume (26; 26') of the intermediate element, 

- and in that it is provided with some means allowing the connection, at least in 
translation, of said element (2; 2', 2"; 2"'; 152, 153) or of said mobile element (60) with 
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respect to said intermediate element, these means of connection in translation including 
the periphery of outlet (27), which is essentially rigid, of interior volume (26) of 
intermediate element (22). 

2. A device according to Claim 1, characterized in that intermediate element or each 
intermediate element (22; 22'; 22'"; 172, 172') is received in an interior volume of mobile 
element (10; 10'; 10"; 10"', 110; 165; 215; 265; 315), in that stationary element (2; 2\2";2'"; 
152, 153) is received at least partially in an interior volume of the intermediate element, and in 
that [text missing in source document] are provided [text missing] of the stationary element with 
respect to the intermediate element. 

3. A device according to Claim 2, characterized in that said intermediate element (22; 
22'; 22"; 22"'; 172) is connected in translation with respect to said mobile element (10; 10', 
10"; 10'"; 110; 165; 215). 

4. A device according to Claim 3, characterized in that outlet (16') of interior volume 
(16) of mobile element (10) has an essentially rigid periphery, capable of connecting in 
translation the intermediate element with respect to the mobile element. 

5. A device according to Claim 3 or 4, characterized in that said intermediate element 
(22; 22'; 22"; 22"') has truncated spherical exterior surface (24) and cooperates with 
corresponding spherical interior surface (18) with which said mobile element (10; 10'; 10"; 
10"') is provided. 

6. A device according to Claim 5, characterized in that stationary element (2') has head 
(4') which is received in the interior volume of intermediate element (22'), and in that said head, 
the intermediate element and the interior volume of said mobile element (10') are concentric. 

7. A device according to Claim 3, characterized in that said intermediate element (172') 
is also connected in rotation with respect to mobile element (165; 215; 265; 315). 

8. A device according to Claim 2, characterized in that intermediate element (22) has at 
least one degree of freedom, at least in translation, with respect to said first mobile element 
(110). 

9. A device according to Claim 8, characterized in that said mobile element (1 10) has 
tubular portion (112), along which said intermediate element (22) is capable of sliding. 

10. A device according to one Claims 2 to 9, characterized in that said mobile element 
(10; 10'; 10"; 10"'; 110) has notch (20; 120) for introduction of intermediate element (22; 22'; 
22"; 22"') in interior volume (16; 116) of this mobile element. 

1 1. A device according to one of Claims 2 to 10, characterized in that 

said stationary element (2; 2'; 2") has at least one degree of freedom in rotation with respect to 
intermediate element (22; 22'; 22"). 
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12. A device according to Claim 1 1, characterized in that said stationary element (2; 2'; 
2") has a spherical exterior surface which is capable of cooperating with corresponding spherical 
interior surface (28) of intermediate element (22; 22'; 22"). 

13. A device according to Claim 12, characterized in that the spherical exterior surface of 
said stationary element is provided with equatorial flat part (6; 6') for introduction of said 
stationary element (2; 2'; 2") into the interior volume of intermediate element (22; 22'; 22"). 

14. A device according to Claim 13, characterized in that said stationary element (2) is 
provided with stop component (32), which is removable in particular, making it possible to limit 
the pivoting of intermediate element (22) with respect to stationary element (2). 

15. A device according to any one of Claims 1 to 10, characterized in that in operation, 
stationary element (2'") is connected with intermediate element (22"') both in translation and in 
rotation. 

16. A device according to Claim 15, characterized in that the stationary element has 
threaded end (3"') capable of cooperating with threaded opening (23"') of intermediate element 

(22"'). 

17. A device according to Claim 1, characterized in that intermediate element or each 
intermediate element (72) is received in an interior volume of stationary element (52, 53), in that 
mobile element (60) is received at least partially in an interior volume of the intermediate 
element, and in that some means are provided allowing the connection, at least in translation, of 
the mobile element with respect to the intermediate element. 

18. A device according to any one of the preceding claims, characterized in that the 
stationary element is pedicle screw (2; 2'; 2"; 2"'; 52, 152). 

19. A device according to any one of the preceding claims, characterized in that the 
stationary element is plate (53, 153) which can be attached on the sacrum. 


//INSERT 13 PAGES OF FIGS// 
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